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pasting the discs together with an insulating varnich it becomen possible to erpat 
& monolithic tube of sufficiently good electric and vacumeseaaling qualities. It 
was shown that the sparking distance {in-air of a valve designed for a certain 
impulse voltage depends on the form of the electrodes. These litter being of ai 
suitable size the length of the tube is only determined by the ireakdown strength 

_ of the air. Thus a tube with 2 me betwaen electrodes of the Rogowski type will. ce 
Stand en impulse wltage of 2 700 000 T if there is no gas discharge within the ‘tube. 


A gas discharge spoils the potential distribution in the tube and causes surface | 
leaknges covering portions comprising 
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Bftect of an irradiation of the discharge by elec. : 
troas and rays oa the breekdown voltage and tin natare rei that on plotting the deo 
of the discharge. M.A. Bak, A..S..Zéagecmian, and 5 +¢, Vetwua the lerigth of ehi: 


N,N. Nikolaevskays (Leningrad. Politech, {ust.). 
Zhu, Tekh, Fis. 22, eed sly pf epic short <lischarye 


«tube previously descrited (Zingeruun aud hairsanakil,, to the Behe the axis of the elect % 

Lae of i007 pag oe ting at ae he her if the neg, electrode is Guenre is at ogra on 
- tapplicd by an impulse generator, electrodes loug gaps gives quale virile the tut 

(2 spheres of 125 mins. dismeter or 1 splere) aid a Cu Hal, ila to caplaii. these 


were placed axtally in the beat o¢ geripendicu- 
lar to it at distances of 25 of 167 cin. frota thi Al foil 
window of the tube. The rectided voltage on the gap could 
reach 100 kv. The tecakdown voltage was considered to 
he the vultage corresponding to 8)". occurrened cf dis 

\ charge. The error was approx. 87, Por boag discharge. 
. Babe another tube was used which [subse desorbed in the 
aboye paper and consists of hotlow porcelain inialaton. 
The exit window of the tube served us | electrode, the ather 
“being suspended above it ut distances up to 100 ct, The 
same impulse getterator delivered voltage to tube: {up to 
700 ky.) and to the pip (~ GOO ky,). The exptl, results 
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Zingerman, A. 5, "The development of volt-second characteristics the. methon of. 
oblique waves," Trudy Leningr. jpolitakhn. in-ta in. pceettniney 19h. 
No. 3, p. 1159-20, ~ Sibliog:. 5 itoms, 


SO: U=3736, 21 May 53, (Letopis 'dhurnal tnykh Statey, No, 1B, 1949). 
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Zingerman, A. 3. "The volt-second characteristics of core gaps," Trady Leningr. 
politekin, in-ta im. Kalinina, 1948, Wo. 3,.p, 12125. us 


SO: U=3736, 21 May 53, (Letopis ‘Zhurnal 'nykh Statey, No. 13, 1949). 
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Zingerman, A, 3., Kozyrev, N A., and Shishnan, D, V. "An frivestidation’ of “the: : 
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SO: +3736, 21 May 53, (Letopis 'Zhurnal 'pykh Statey, no. 10, 1989). 
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Zingerman, A. S. "The degrees of reliability of protection in’ voltage overloaiing,® 
Trudy Leningr. politeknm. iieta im, Kalinina, 1948, Ho. 3, p. 169-72, 
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$0: U-3736, 21 May 53, (Letopis ‘Zhurnal 'nykh Statey, no. 1, 1949). 
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Lies ie 4 A ae 
Category : USSR/Electronics - Gas discharge and. Gas-dtscharge Sesceunente | ET 


Abs Jour ; Ref Zhur - Fizika, No 2, 1957, No 4335 


Author  ; Zin A.S. 
Title 4 Whe Role of the Lentz. Joule Heat in Electric Erosion of Metals 


Qrig Pub : Zh, tekhn. fiziki, 1955, 25, No 11, 1931-1943 : 


Abstract : The fact that the liturature contains two agpaaas to an explaii- 
ation of the thermal. tiatuie of electric erosion makes it necessary 
to investigate the phenomenon further. Assuming that the cross sec- 
tion of the discharge channel equals the area of the erosion spot on 
the electrode, the author calculates the Lentz-Joule: heat and ccin- 
pares it with the exporimental values, finding that this heat does not 
play any role at all in the erosion in the cata of pulses with dura-' cere 
tions of 107* secoids and above. To determine the stage of tha dis- be el 
, charge 4n which the Ldntz-Joule heat’ can be noticeable, the author © = 
uses the gas-dynamic theory of the broadening af the! discharge | channel. 
The applicability of this theory 1s first tested, for amall discharge 
gaps (on the order 6f 1 micron). One obtaifis 43a result that the — 
Tentz-Joule heat can lead to erosion at brief current pulses with 
Card, : 1/2 ba 
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Category : USSR/Electronics - Cas Discharge and Gas-discharge Instrments 8-7 
Abs Jour : Ref Zhur - Fizika, Ho 2, 1951, No 4315 en oa é 


a large electric resistance at the hagieaae of. the reouace (i in 
time). The volume of the eroded metal eméunts to approximately 1 -- 
2% of the total erosicn produced with a single discharge: It is. 
indicated that the experimental data obtained ‘by the author are in. 

good agreement with the approximate calculations of BAW. Zolotykh, . 
based on the phenomencn of the propagation of ‘hast. ‘by beat con- | 
ductance from the discharge channel into the volume éf the electrode: 
metal. Bibliography, 15 titles. : 
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Nome: ZINGERMAN, A. 5. 


Djesertation: An investigation of the electric breakdown of metals 


Degree: Doc Tech Sci 
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Min Higher Education USSR, Leningrad Polytechnical Inst 
imeni M. I. Kalinin ne 


ulol. eahee 
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en Blectric erosion in souneetion with the contact af sealieany: = i | 
electrodes. Trudy LIKI no.4:51~56 156, “ ia 10:5): 
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Abs Jour : Ref Zhur - Fizika, No 1, 195’! No 1719 


+3 Author : Zingerman, A.S.- 
‘Title : On the Broaddning of. the Discharge Canal. 


Orig Pub : Zh. tekhn. fiziki, 1956, 26, No #, 1015-1020 


Abstract : Results are given of an experimental investigation of the dependence of: the’ 
diameter of the discharge carnal on the energy produced in the canal, for 
the case of a very small discharge gaps (1 -- 10 microns), such as are : en! 
countered in electro-erosion metal working. The,diameter of the discharge - 
canal is determined by measuring the erosion crater én the gurface of the | 
electrode. The value of the enargy was calculated from the current and 
voltage oscillograms. The duration of the voltage pulse applied to the: dis- 
charge gap varied from 3.7 x 1077. to 3x 1073 seconds.; The energy ranged ; 
from 0.1 to OO joules. It was established that the canal brisadens during © 
the entire dischapge time, even in the case of prolonged longer discharges. 
The results of thé investigation confirm the hyérodynamic theauy of the: : 
broadening of the discharge. canal, proposed by 8.1. Drabkina (Zh. Eksperim i. 
teor fiziki, 1951, 21, 473). If much energy is lt#berated in the discharge | 
canal, the electrodes become pulverized and evaporate » and consequently the. 
coefficients contained in S.I. Drabkina's equations, will depend on the: ma-' 
terial of the electrodes. Bibliography, 10 titles. a 
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ZAINGERMAN, A.- 5S. Poit Ny F : Bett it 


: SUBJECT ussg / PHYSICS CARD 1/2 PA - 1497 
AUTHOR SINGERMAN,A.S. _ os : . 
_ TITLE The Influence exeroised by the Passage of Heat on the Electric 


Erosion of Metals. 
PERIODICAL Zurn.techn.fis, 26, fasc.9, 2008-2020 (1956) - 
Issued: 10/1956 veviewed: 10 / 1956 — 


It was the aim of the present work to determine the temperature distribution in 
a homogeneous body of infinite measurements which was heated by: a surface heat 
source. The heat emission of this source is known to be a function of tine. It 
4s assumed that both electrodes consist of one and the same homogeneous metal, 
and the heat dispersion in the layer of the dielectricum between the electrodes 
is neglected. At first the distribution of the temperature in the electrodes is 
determined. For this purpose the distribution of temperature for the case that 
a heat source exists is sought. ne then passes on to a surface heat source, | 
assuming that the surface of the heat source is round. The formula for tempera- 
ture is set up for this case, and by putting T equal to the melting temperature 
and t equal to the duration of impulse, it is possible to determine the depth h 
of erosion as a function of 7 and +. From the diagrams it may be seen that the 
size of the surface of the heat source exercises considerable influence on the 
depth of the erosion. Inaxact knowledge of this quantity may lead to grave 
errors. In view of the fact that for the purpose of checking theoretical con- 
clusions it is necessary to know the surface of the heat source, and only the. 
diameter of the erosion can be detarmined with certainty, it was necessary to: 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R002065220006-8" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R002065220006-8 


puma Ms ak ann Sa me: he 6 Cd | SL 8 ET a BD mH i VE a Aiba] i 


Zurn. techn. fis, 26, fasc.9, 2008-2020 (1956) CARD 2/2. PA ~ 1497 


find a method for the exact measuring of the sama. In order to find the diameter 
of the erosion the attempt was made to find out to what extent it is larger than 
the diameter of the discharge chanriel. The latter can be determined by means of 
the formula of Drabkina (Zurn.techn.fis, 21, 473 (1951)). The exporimental veri- 
fication of this formula showed goud agreement with experimental results. Accord- 
ing to the formula, the velocity of the expansion of the discharge channel ex-~ 
ceeds the velocity with which the diameter of the erosion increases by a multiple. 
Herefrom it is concluded that the diameter of the erosion is determined by the dia- 
meter of the discharge channel and that it cannot be very much larger than the 
latter. This was verified by experiments which show that the diameter of the : 
erosion is not determined by the passage of heat but solely by the cross section 
of the discharge channel. Test installations have already been described in a pre- 
vious work (Zurn. techn. fis,26,faso.5 (1956)). - Summatizing it may be said that 
the melting of the metal is brought about by that heat which comes from the dis- 
charge channel of the electrode and therefore is propagated in the metal. . The 
depth of the erosion is determined only by the thermal characteristics of the’ 
metal, the size of the surface of contact between the discharge channel and the 
electrode, and by the energy emitted in the discharge channel. The diameter of 

the erosion is determined by the cross section of the discharge channel. . 


INSTITUTION: Institute for Cinematographic Engineers, Leningrad. 
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ZINGERMAN, 45: 

* suBsEcT UssR / PHYSICS caRD 1/2 PA = 1688 
AUTHOR ZINGERMAN,A.S. “ i 
TITLE The Dependencé of Prassure on the Front of a Shock Wave on the | 


Steepness of the Front of the Energy Shock on the. Occasion of 
the Electric Discharge in a Liquid. 

PERIODICAL Zurn.techn.fis, 26, ifasc.11, 2539-2540 (1956) 
Iasued: 12 / 1956 _ ot 


At first some previous works dealing with this problem are nentioned. Very 
often the energy shock occurring on the occasion of a discharge is of nearly | 
triangular shape with a steep front and a flatter rear side. Nothing — 
essential is changed by replacing the exponential ahape of the impulse by 

an oblique shape which differs from it but slightly while the total energy of 
the energy shock under investigation is conserved, but computation ia sinpli- 
fied and permits the drawing of ocnclusiona of a general character. If for 
the oblique shape of the energy shock the formula developed by DRABKIN, Zurn. 


ekep.i teor.fis, 21, 473 (1951) 40 used, we find p= (9/2) (ew) '/25 for the 

pressure on the front of the shock wave. Hare @ denotes the density of the 

liquid, W - the total energy of the energy shock per unit of the length of 

the . oo - duration of the energy shock, =» the duration of the | 

front, Qa : T. For the factor B a long expresaion ia’ explicitly given, 

A diagram shows the curve B(+) for four different energy shocks with thd ean 
| total energy but with different duration of the front. Like in the cage of 
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She curves of B, also pressure on the front of the shock wave ‘changes, The 
maximum pressure is | B ¥e@ w/a fT. Maximum pressure @rows with increasing 


density of the liquid, Sacked total energy of the energy shock, and with: 
diminishing total duration of the front. The time, after the elapse of which 
pressure becomes equal to zero, is an = T(1 +/7-@).6 denotes a: composed 


integral function f«0 p/°y » whidh = found by DRABKIN. In liquids f dif. 


fers only little from 1, Sue in the case of { = 1 the expression for Bp ibe- . 
comes indefinite. As indetermination is not successfully discovered, the | 


value of B at Oe. = 1 was determined by extrapolation from the curve ( qs 
it amounts to 0,7. 
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AUTHOR: Zingerman, A. 8. ‘ 146-1-9/40 — 


TITLE: ... Electroerosion properties of metals, (Elektroerozionnyye | 
svoystva metallov), 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.1, 
pp.. 58-67 (USSR) 


ABSTRACT: Electric erosion of metals is effected by the heat 
transmitted from the discharge canal to the electrodes, 
With increasing energy and pulse duration, the rate of 
erosion increases, However, in the case. of excessive 
pulse durations, the erosion stops owing to a reduction — 
of the energy density caused by an increase in the cross | 
section of the discharge canal, The dependence of the — 
critical pulse energy on the critical pulse duration — 
represents the limit of electric erosion, ‘he maximum 
erosion and its position, the critical anergy, the 
critical duration, the boundary location and’ the zone of . 
predominant erosion depend on the properties of the metals 
of both electrodes, the medium and to some extient on the | 
shape of the energy pulse, The thermophysical propérties 
of the metals determine only the relative stability of 
the metal against electric erosion, the polarity nas 
coefficient and thereby the beginning of phabe trans- 

Card 1/5 formations. During electroerosion, pittings form on the © 
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electrodes with the shape. of ‘a solid of revolution, - : 
The erosion intensity is measured by the volune of the 
pittings, In earlier work (Ref,1) the author showed: 
that the diameter of the pitting d is: equal to the | 
diameter of the discharge canal and derived a formula 
for it, Eq.(1), p.58, by transforming a formula io 
proposed py S. I. Drabkina (Ref.2) expressing the 
relation between the diameter of a discharge canal 
and the energy liberated by the discharge. This formula. 
was verified by a number of experimental results (Ref; Oo): 
and it was found to express correctly the relation 
between the diameter of the pitting and the pulse energy. 
and duration, A formula was also derived for calculating 
the depth h of the pitting, Eq.(2), p.59, Waich shows ~ 
that the depth of the pitting depends not only on the: 
energy and duration of the pulse but also on the diameter 
of the pitting; increase in the diameter will result in | 
a reduction of the depth, The formula for calculating — - 
the depth is based on the assumption of. a uniform 
distribution of the energy along the cross section of 
the discharge cana]. and does not take into consideration: 
Card 2/5 the widening of the discharge canal during tht process 
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Electroerosion properties of metals, » 126-1-9/40 | - 
of the discharge, However, experiments show that. the 
error involved is not very large. fhe sketch, Fig. Ee 
shows calculated shapes of pittings, talking. into 
consideration the widening of the discharge. canal, for ee 


steel and copper and it can be seen that the calculated 
shapes are in good agreement with experimentally 
determined shapes, The volume of the pitting depends | 
on the full heat energy of the pulse and/its duration, 
The author calculates the critical energy density Wie ee 
| 
| 
| 
| 
| 
| 
| 
i 
| 


and the limits of electroerosion, According to 
theoretical considerations, the linit values of electro-. 
erosion are not determined by a line but by a band 
representing the sum of lines, each of which corresponds. 
to a certain erosion probability, whereby the top limit 
line corresponds to a probability of 100%, i.e. a pulse 
of the given energy and duration will always produce . eae 
erosion; the bottom limit line corresponds to zero . ee 
probability. , In Fig.7 experimental curves are graphed ed | 
for steel and: copper with a brass counter electrode, 
The experiments showed that for pulse durations of 
400 wsecs the erosion of steel with a brass counter- . 

Card 3/5 electrode inside glycerine decreases with decreasing - 
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full pulse energy. For a pulse energy of 0,25 Joule, | 
erosion stops. The stability of metals against erosion | 
depends on a number of factors which are discussed in. 
the paper including counter-electrode, operating mediun, 
pulse duration, etc, In the case of stall pulse energies, 
it is the anode which is predominantly eroded, whilst. 
in the case of large pulse energies, it is primarily the . 
cathode which is eroded, It was established theoretically 
and by experiments that zones of preferential erosion 
exist, A formula is derived which expresses the ratio 
of the time required for setting in of melting or 
evaporation of the cathode and the anode and this 
formula enables determination of the electrode which will 
first be affected by phase transformations, In the final 
paragraph of the paper the conditions are discussed for 
which the derived formulae are applicable. The obtained 
results seem to justify the assumption that there are. 
no limits to the validity of the arrived at practical . 

Card 4/5 conclusions, 
There are 7 figures, 1 table and 9 references, all of 
which are Slavic. 

SUBMITTED: Dec.6, 1955 (initially), May 25,1956 (after revision) 
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ASSOCIATION: Leningrad Institute of Cinema ofthoials. 
(Leningradskiy Institut Kinoinzhener v). 


AVAILABLE: Library of Congress. \ 
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AUTHORS: Zingerman, A.S. and Kaplan, D.A. “  121-4-5/32° 
TITLE: Investigation of the Power Supply for Bleectric Spark - 


Machines (Issledovanive ustochnika pitaniva elektroiskrovykh 


stankov) : 


ABSTRACT: Oscillographic records were taken in examining the! | 
operation of the impulse generator of the resistance-capacitance 

type feeding an NK3-18 electric spark machine, 12 mm diameter 
brass electrodes were used with paraffin as the liquid medium. 
The discharge current and veltage between electrodes were: : 
recorded at different values of the capacitance between 1.5 and 
210 microfarads. The yelues of the current peak, the duration 
of the impulse and the energy discharged during the first half- 
wave are stated in the table and plotted in the graph. The | 
study revealed a large scatter of the voltage and the energy | 
discharge caused by a premature breakdown of the electrode gap. 
The actual working process (duration of impulse) takes only 10% 
of the total time (100 psec. in al millisee. cyele). ‘The’ 
reasons for the scatter are a low de-ionisation rate, the: : 
presence of erosion products in the gap and the formation of : 
inter-electrode bridzes. A Simple partial remedy is filtration 
of the liquid. ‘There are 2 figures, 1 table and 3 Russian. 
references. : 

LABIB: Library of Congress 

Cardi 1. Impulse generators-Power supply . 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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57-2-26/32 
Zingerman, A. S. , Maplan, D. A. | 
ee oe : Pin & eee 
The Dependence of the Electric Erosion of the Anode on the | 
Distance Between the Blectrodes (Zavisinost' vlektricheskoy 
erozii anoda ot rasstoyaniya nezhdu elektrodani) : 


Zhurnal Tekhnicheskoy Pisiki, 195 8, ees ie 25 pp. 301 593 
(uss) 


THe tests performed here were conducted in the apparatus de- 
scribed in reference 2. Based on them the following was de- 
termined: 7) An increase in the distance between the electrodes 
causes: a) an increase in the energy developed in the dis~ 
charge between the aluninum-, copper- and stestauicetrodeay”. 
the increase in energy tecomes observable in. distances af 

more than 75 - 100 ps b) an increade in the cavity~-dianeter: 

in aluminun, copper and steel, 2.) An increase in the distance 
between the electrodes up to 75 - 100 does not couse 'a change 
in the cavity depth in aluminun, coppar’, steel and brass. 

Upon further incweasea in this distance. the hs vee ery. 
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: : that 
highly decreases ‘in all ievecuenti ones ‘netals. 3.) the | eavi- ee 
ty volume in alurinum, copper and steel incraase with ar increas: fm 
ae in the interelectrode-distance to a gertain mad mu value 
which is attained at a distance of DO ~ 250m. At a erbater 
distance the cavity volume begins to deqreasa. A.) The cavity 
volune in soft agtalo is amaller than tat in fused motala. 
With an increase in the interelectrode-distam e@ the vo}ume of 
the condensed metial which is transferred fron the- opposite . 
electrode also increases. 5.) The energy liberated in the dis- 
charge-channel bétween the Cowes elentyades dozs not change. 
at an interelectrode-distance of below 100 p, where the: cavi- 
ty depth does not change either. S$.) A decrease in the cavity 
depth and its volume et an interelectrode-distance of more | 
than 100 » may bi explained by the loss of energy in the dis~ 
charge-cliannel. ‘!.) The loss of energy in the discharge-chan- 
nel at a length of the channel of below 100 iv not high and ° 
anounts to 1 ~ 11%, At a greater distance the losses of ener- 
ay rapidly increase and at a distanca between steel- electrodes 
off500 the energy transferred by the electrodes can be: evalu- 
ated with 25 - 35% of the full pulse-energy, 6.) At an inter- 
electrode-distam 2 of below 100 the structure of the ;  dis- 
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| :  742-26/32 
- The Dependence of the. Electric Erosion of the Anode on the Distanae Batween 
the Electrodes i : 


charge-channel is apparently little dependent on the length 
of the channel. At a greater distanoa the. structure of the 
channel, like the phenomena taking place in it, changes to 


_& considerable extent. There are 9 figures, 1 table, 7 hia 
references, 5 of which are Slavic, - 


SUBMITTED: May 16, 1957 
AVAILABLE: Library of Congress 


1, Anodes-Erosion 2, Anodes-Cavitation 3, Anodes-Test methods 
4. Anodes-Test results no Pe 
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2, AUTHORS: Zingerman, A. S., Kaplan, D. A. : 
TITLE:. On Fluctuations in a Discharge Channel: (0: fluktuatsiyekh | 


v vazryadnom kanale) 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, tir 6, 
pp. 1267 ~ 1274 (SSR) ae i 


ABSTRACT; The presence of jags on the voltage oscillogran and a lack : 
mie of jags on the current oscillograms indicates ‘ai sudden change . 
of resistance in the discharge channel. As the jags are irregu- 
lar and of different height, the change of voltage has the cha- 
racter of a fluctuation, Elenentary phenomena ciusing breakdowns 
over long gaps become insignificant in brankdown, processes | 
taking place over very short gaps. The haste condition of ; 
breakdown is the tion-stable development of: the! process, ‘which 
requires an ever- increasing reduction of! the initial electrons 
Reference 4 and ‘). Ordinary secondary processes cannot warrant 
an effective reduction of initial electrons, Therefore the 
character of primary as well as of secondnry prdcesses must - 
differ in the case of very short gaps, Wheat has been said about 
Card 1/3 breakdown ~ the initial stage of electric discharge - is trua 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R002065220006-8" 


' - - 13R002065220006-8 
"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-005 Oe, 


eo aere sea STELLA ELETRIDD 
; aaa 


i : vdble 
i ory ey het 


AG 
ot 


“On Fluctuations in a Discharge Qhannel =: ts ee 57~23-6-22/34 |: 


also for the arc itself. The suggested mechanism of a very = 
short are has been experimentally confirried. Thi process of | 
cold emission is of a statistical naturé: The statistical char- 
acter is even more stressed by the influence exercised by po- 
sitive ions. Thus, the arc mechanisn suggested. by Germer and 
Haworth is statistic. This form of statistics mniifests itself 
in the shape of a considerable fluctuation of voltage. According 
to the arc mechanism the fluctuation is caused: by the processes 
on the cathode, which fact was confirmed axperinentally. ‘As. | 
the work function depends more or less on the cathode material 
and on the nonconductive film on its surface, Fluctuation mugt 
also depend on the material of the cathode. In: the case of | 
strong currents the section of the channel changes. If emission 
from a part of the cathode decreases, it ‘increases in another 


part, and the average state of the discharge channel is sub. . 
jected to slight deviations. This causes the voltaze curve to 
be balanced. There are 1o figures and 19 references, 6 of. which 
are Soviet. on a i 
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On Fluctuations in a. Discharge Channel a. 51 28~ -6-20/34 ! 


ASSOCIATION: Leningradskly institut kinoinzheneroy’ (honing rad Institute 
of Ginenarographical Engineers) 


SUBMITTED; July 1, 1957 


1, Electric dtecharges—Thesry 2. Slectric dtschaxgea— i 
Statistical analysis 3, Cathodes—Properties bs Work 
functions 


Card 3/3 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R002065220006-8" 


"APPROVED FOR RELEASE: O71 TO( 2008 “EE RDRSO: 00513R002065220006-8 


nee rn Eee matt " CPAP CRAB PE PAPER PESE TL ee iT 1 HB THEREIN 


ZINGERMAN, A.5.; KAPLAN, DA. 
ee LETY POI 


Investigating supply sources of electric spark nachinas, Stan : : 
instr. 29 nowt:14-15 Ap '58, (wma 05) 


(Hetal cutting, Blectric) 
- (Oscillators, Electric) 
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Volume of fused netal during electric errosion, wae beac tela 
1 no.22284-289 F '59, . (MXBA 1225) 
(Corrosion and pat incrrosivos) (mecteie discharges) 
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| | 2 GOV T BRP LO/TI 
AUTHORS: Zingerman, A,8., (Cand. Tech, Sci,, Ddcent, in Charge of 
. the Chait of Electro~Technology) and Livahits, A.Ley) =: 
(Cand, Tach, Sei., Director of the Laboratory for 
Electrical Methods of Machining) eo ee 


TITLE: Aad Physical Nature of Ble stro-eroston Machining of 
Metais gs Be 


PERIODIGAL’ Izvestiya vysshikh uchebaykh savedenty, 
Electromekhanike, 1959, Nv 7, pp 78-93 (USER). 


ABSTRACT: Electric erosion is a complicated phenomendn which depends 
on a mumber of factors, of which the shapa of the energy | 


Fulse fed ta the discharge gap is the most important. By 


changing the shape of this. pulse it 1s posdibie to ohange 


considerably the quantitative and the qualitative = | 
phenomena of electric eraston, Is is due t: this factor 
that a great variety of elestra-erosisn processes of 
machicing are used and it is elso due to this factor that 
Cuming She last saven t> elgnt years the pvaduetivity of 
électro-erosion machining has increased very appreciably 
ani the rate of wear of the tools has dropped to a small 
fraction of what it was before (Ref 2), Elestric pulse. 
(pulse-arc) mavkining of metais; propoged jn 1950 by one 


Ca ra ify va) . : 
of the authors of this paper (Ref 1) and based on are 
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discharges produced by unipolar pulses of enorgy of 
relatively long duration, enabled increasing the an: 
preductivity by a factor of about 10 &$ compared to that 
obtained with electric spark methods, Further: development 
of electro-erosion machining and of new, more perfect . : 
variants of this type of machining, is closely linked with 
the study of the physical nature of elackrie erosion atid 
of the processes accompanying this phenomenon, In this 
paper the authors review the present state of the 4 
development of theories and view of Soviet as well as of 
foreign authors on the physical phenomena. of electro- 
erosion. In the first part ‘the theoretical views, 
expressed by numerous authors, are dissussec,. In the | 
Second part available experimental data are reviewed | 
under the following headings: applied tast Fechniques; — 
relation between the energy transmitted to the electrodes 
and that released in the discharge vanalj influence of 

the pulse energy on the diameter and the depth of the’. 
produced cavity; influence of the pulse: energy on electro- 
erosion; influence of the electrode Spasing om the 6) | 
Magnitude of the erosion; influence cf the dielectric 
medium on the electro-erosion; influenca of the electrode 
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On the Physical Nature of Electro-erosion Meee ee 
ateria ae OUT ia he ee es) 
alectrode polastay ot erecta cmtamence of the | 
elect 10. .Gy on th MPowaeesioms Shape of the | pte 
wav ey profiles; pressures on the eleutiedes; dynamics aie 
of the process of formation of savities, In aonalusion tae 
the authors state that the avallable experimental data ar ae 
inadequate for evolwing a sheory of the peptadring ot uke reg 
phenomena, Further systematic physi.aal axpessments are \ z.} 
necessary for verifying and asuutula wing data. and - bee 
esvaclishing ompirical relations af tals phenomena In ae 
evolving a technological theary of elentra-arosion = oe 
mazhining of metals it is Leeessary to start off Prom th a 
more Simple phenomenon using a singls pulse ‘Hogenes 
rhange-over to technologics] esndibions anne t be effected 
by purely arithmetical adding up of individual phenomena ; ; 
at ds necessary to elucidate ‘tng : i 
Qk 
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On the Physical Nature of. Blectro-erosion Machining of Metals | 
Development of the physical theory of ‘electro~erosion ig 
only the first Stiep in developing physical fundamentals | 
of the technology of electro-erosion machining of né tals, 
There are 53 references of which 33 are Soviet, 

Card 4/4 13 English, 3 German, 3 Polish and . Gzech, 


ASSOCIATION: Kafedra elextrotekhniki, Leningradskiy institut kino- 
inzhenerov (Chair of Blectro-Technology, Leningrad | 

Institute of Cine-Engineers) (Zingerman): and | ni 

Laboratoriya elektricheskikh metadoy obrabotki, ENIMS 


(Laboratory for Electrical Methods of Machining ,ENIMS) 
(Livshits) - : Le ara 


SUBMITTED: 
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| | chm 2 _-8/144/60/000/05/009/014: 
18.8100 : Sioa a i) ae 
AUTHOR: Zjngerman, 4. S.., Candidate a ieeaiinn cases HE ag 
TITLE: The Thermal Theory of Electrical Brosion of Metals | nee * 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Elektromekhanika, 1960, Nr 5, ‘pp 87~98 (UdgR) oe 


ABSTRACT: The opinion was expressed about fifty year's agp that 
thermal processes at the electrodes are amongst the 
main factors in the electrical erosion of ‘metals, Later 
studies with the electron Microscope and ‘by X-ray “a 
structural analysis revealed structural changes in the - 
metal that could be explained by the action of: 4. heat 
wave with very steep front and strong danping,: In 4 
developing the thermal theory of the electrical erosion 
of metals it is necessary to consider possible sources _ 
of heat and their effects, One such source of heat is 
the electric current passing through the electrodes, 

On this basis, calculations may be made of: the volume. : 

of metal raised to melting point and it has bean found — - 

that only in metals with high electrical resistance can. 

melting occur by simple resistive heating and then only ae 
Card 1/9 in the early stages of discharge and to a snall Sica Ge 
ie 
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The Thermal Theory of Electrical Erosion of Metals 9 7 

Thus heat generated in the electrode by itis internal 
resistance plays a very small part in tha procégs, The : 
discharge channel itself could be a second source of i 

heat, Heat from the channel passes to the electrode in 

contact with it; the metal is: gradually heated and 

melted, The metal might be removed either instantaneously | 

at the end of the discharge of continuously as ‘it is 2 aa 
melted, In the first of these hypotheses, the source a 
of heat is a surface that is relatively small compared a 
with an electrode, ca determine the volumé of the molten 
netal it is necessary to calculate the temperature field: 


in the electrode, for which purpose it is only necessary’. | — 
to know the energy density transmitted to. the electrode: | 
as a function of time, This function may be de'ttarmined' — 
by taking oscillographs of discharge voltame and current ; 
Tests have shown that the amount of energy transmitted | 
to the electrodes depends on the distance: between them, | ae 
. and when the separation is 9, 25, 50, 100 and 500 microng | 
the respective percentages of the evolved anergy trans-. |) 
mitted to the electrodes are 99, 95, 93, 89 and.25 to 2s L 
Gard 2/9 The distribution of energy between anode and cathode ae 
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depends on the time, but as it is not. clearly known it | 
is assumed to be equal between them, The calculations 
are equivalent to calculating the temperature field. in: . 
a semi-infinite mediun having on its surface aicircular 
heat-source of given radius and time function, ; An 


01/05/009/014 


expression (1), The method of ‘calculating the depth to. : 
which the metal is meltea is explained and. expression 
(2) is derived, Expressicn (2) relates toa source of 
unlimited dimensions; a correction factor, given by 
equation (3), must be used to correct for the sine of a\ 
limited source, - Numerical values of correction: S'actor 
are given in Table 1, Expression (2) may te modified — 
to give the electrode Surface temperature in thea form me 
of expression (6). Tha various formulae derived do | 
not take account of the relationship betwaan the thermal- 
Physical coefficients pf the material and the te 
Nor do they allow for the influence of the ager¢ 
Card 3/9 Condition of the material on its thermal-physicd, 
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The Thermal Theory of Electrical Erosion of Metals ny 
Properties or for the heat required to melt the metal, 


allowed for by introducing an equivalent nagative source | 
of heat located on the boundary between tha molsen and 
solid metal and moving together with it, The negative 
temperature field of this heat source is Superimposed on . 
the temperature field due to the main source, In the i! 
case when the plane surface of the semi-infinite body Cee 
at constant temperature the problem is then uni-dimensional : 
and the total temperature field is given by. expression (9a) 
for the liquid phase and (9b) for the Solid phage, In | 
these equations B isa factor. that Soverns the position 

of the boundary between the solid and liquid: phasés; it 
may be determined from Eq (10). Another method ‘of locating 


t 
Card 4/9 .that formula (8) e 
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allowance for the specific. heat of fusion, if the melting | 
point is replaced by an equivalent melting. point given by 
expression (14), Values of g for steel, aluminium and’ 
zinc as function of temperature are plotted in Fig 1, 


physical properties of tha metal, The method of conjugate 
solutions may be used; it requires two solutions of 
the differential Eq (15) for the liquid and solid phase | 
which satisfy the appropriate conditions on the! tioundary : 
of separation, with allowance for the specific heat of 
fusion, The solution of a similar problem of the dis- 
placement of the boundary between phases “during | - 
solidification of a seini~infinite body at constant 
temperature was given by Stefan, His formulae 
modified, give expression (16a) for the temperature 
distribution of the liquid phase and (16b) for the solid 
phase, Eq (17) is then simply derived, Which, together . 
with formula (7), can be used to determine the position 
ary. Curves of the 
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distribution of steel and aluminium using formulae (16). 
and (8) are plotted in Fig 2, The graph shows that if the 
relationship between the thermal-physical coeffioients L 
and the aggregate conditions is neglected tihe resulting .— 
error is appreciable, Fig 3 gives curves of teuperature 
distribution in steel at a temperature of 40009, and in |. 
aluminium at a temperature of 2500°C, calculated by le 
formulae (7) and (8). It will be seen that the!usa of 
formula (8) to determine the depth of molten metal = 
involves no great error if the thermal conductivity used: 
» The error ig appreciably greater - 
if the whole metal is assumed to have a thernal ‘conductivity 
corresponding to the sclia state, Formulae are derived | 


exceeding 2 to 6% for steel, and 1 to 3M Fox aluninium, 
Thus the depth of melting 
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. with continuous removal of metal is then considered, If | 
the electrode surface is steadily heated up to the melt 
oint, the temperature distribution is given by formula 
(1). If the molten metal is then removed the electrode © 


temperature changes, ‘Tf the origin of the coordinates is 
located on the electrode surface it is displaced ag the | 


in melting metal and heating the electrode, The energy oo 
balance is then given by expression (21), ‘fhe solution |; 
of this equation is obtained in the form of .expression (22), . 

which gives the depth of metal melted, Depths of melting — 

‘under particular conditions for ‘steel and aluminium 
calculated by formulae (22) and (2) are giver in Table Bei 
‘ Current calculations are also given, The tdble shows that 
Card 7/9 the calculated depth of melting is somewhatigreater if it. 
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is assumed that the molten meta) ia continuously removed, 
There is a third mechanisn by which matalé may be removed. | 
If the electrode receives a short high-energy impulse, oP s 
all the metal in a certain volume is vapouriseii and. 

removed as a jet of vapour, ‘the theory of this mechanig 
is based on the idea of a volume in which the ratio of | 
received to transmitted energy is very great, . Whe energy | 


that the amount of energy radiated is an inconsiderable | 
part of that received and the loss of enetsy by conduction | 
may be calculated by expression (25),. Various expressions | 
are derived, on the assumption that the enargy renoved 7 
by conductivity is rather less than the energy received: 
expressions (29) and {30) give the conditions of explosive 
vapourisation, They show that for a given duration of . 
impulse, explosive vapourisation occurs ifthe energy 
density of the impulse satisfies expression (30); then, | 
the depth of molten metal may be calculated. fron 
expression (29), ‘The theory of explos 
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is somewhat idealised, It assumes that the whole of tha 
volume is uniformly heated to the vapourigation tempera 
ture, whereas in fact the temperature distribution is ©. 
not uniform and part of the metal is heatdd to! a higher | 
temperature, whilst some remains colder, Lhe vapour | ° 
leaves the molten metal at a certain initial speed and 
May carry part of the liquid metal with it. It is not... 
possible to calculate: these effects, but the high speeds 
sometimes observed with explosive vapourigation probably 
result from a combination of the various effects, There 
are 4 figures, 3 tables and ll references, 8 of which 
are Soviet, 1 Russian apparently translated from 

English and 2 German, : oe 


ASSOCIATION: Leningradskiy institut kinoinzhenerov 
. (Leningrad Institute of Cinematograph Engineers). 
_ SUBMITTED: October 21, 1959 2 Ps ee ne 
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AUTHOR: -Zingermany .A-S+4 Candidate of Tectinical Sciences, Docent’ 


TITLE: Investigating the process of ejection of metal in electrical . 
erosion 


PERIODICAL: Javestiya vysshikh uchebnykh zavedeniye Elektromekhanika, 
no. 1, 1962, 99-100 ; : 


TEXT 3 Electrical erosion of metal was investigated experimentally by 
applying unipolar pulse discharges of duration of 5 to :20 / BBC « between 

a graphite rod electrode and a plate made of steel, copper, ‘aluminum or 
graphite. The discharge was produced in air or in oil. High-speed frote- 
graphs of the discharge were taken. ¢ showed that removal of the: | 
metal from the cathode begins with explosive evaporation; the latter took 

pl tions during the whole period of the dischargé. The yr 
explosiv n was found to depend inversely on. the energy of the 
pulse. No explasive evaporation was observed on the anode, Ejection of 
particles from the electrodes begins jater; no substantial difference 
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in ejection from the cathode and the anode was noticed. From steel the: 
particles were ejected in a continuous flow in all directions. From 
copper ad aluminum the particles were ejected in intermittent beams in. 
‘random directions, the number of particles being smaller than in previous — 
case, but their size larger. This may be explained by different degrees — 
of nonuniformity of structure of metals, and by the presence: of areas with - 
different thermo-physical properties affecting the monotonic, distribution 
of the temperature field. It is states that the formation of cavities | 

ig due to consecutive random ejactions of metal particles. If the energy | 
ef the pulse is small the cavities do not overlap and are scatitered over 
gome area. Hypotheses of other authors are discussed and stated to ba 


unsatisfactory. There are 13 references: 11 Soviet-bloc and % non~Soviet 
blec. The references to the English-language publications read as fol--; 
lewa; JeM. Somerville and W.R. bievin, Phys.Rev., 76, 982, 1946; JoMo = 


Somerville and C.T. Grainger, Brit. J.Apple Phys., 7, 109, $00, 19560 


ASSOCIATION: Leningradskiy inetitut kinainzheneroy, Katedra elektrotekh- 
niki (Leningrad, Inatitute of Cine Enginders, Department. 
of Electrical Engineering) - che 


VAY 


Card 2/3 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R002065220006-8" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86- nea ca ca : 


et spss pa Aa ECE AUB ESRD SHELA aL. Ei 


ZINGERMAR A, Sep LIVsHits, Atay A ARONOV, A, pe 


' Wear of electrode tools. nade of a & 
eraphitined materia 
electric pulse cutting of metals, Stan.i instr. :32 late ted ty 


Te Ste (dina 1436) 


(Blactrie metal cutting) 


erties mie anil i 
ET EL GIT eT EraT te fafa neem erative a ine] af ae rie Hiei 1 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R002065220006-8" 


"APPROVED FOR jsaeakeas 07/16/2001 CIA-RDP86- OOS TOROOZ NGS 220008: sf 


ees ebices ae eee Seba be er ese CET THEE USE A SE ED EN 


© GINGER, 4,8.) KAPLAN, D.A, 


Discharge voltage of a short pulse are. I : , | 
- n0.6:165-166 160, ee v7. as 


E 1. Leningradskiy eee riaminitneseroy, | 
(Electric arc) 


APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R002065220006-8" 


"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86- Dont RoO2 bes ac 00Ne: 8 


UE SADE BOLE AREERLG Bed A UNG EG RS EERIE BM EU SDE RS LD A BS SE LS EE ST 


23431" 


HO } -_ aa 


4 


AUTHORS : Zingerman, A.S., Livenita, A. L., and Aronov, A. t, 
Seta atecisctoahel Sted 


TITLE: _ Wear of graphitized tool~electrodes dn elactrospark. sachining of | 
netals 


PERIODICAL: Stanki i instrument, no.6, 1961, 20-22 


TEXT: Electrodes of special graphitized aatertal 35 aa) were: teatel in ex~ 
periments on a "473" electrospark machine. ([Abstracter's note: No information on - 
the composition and of the EEG and ‘the production technology of the electrodes is : 
included/. The material is now being mass-preduced. Maximum relative wear (or 
consumption of the electrode in relation to the volume of removed metal) -of EEG 
electrodes is about 2.5% in the center and 0.1-0.5% at the periphery, comparad: 
with 80-100% of old tool-electrodes, Oil (industrial 12" grade) pumped at a 
pressure of 0.5 gauge atmospheres into the spark gap reduced wear to a ainiam: 
wear decreased with longer electric pulses (Table 3) 
Work current, amps Pulse duration in microsegonds 
900 415° 170 120.75 
5 Wear (%) od O22 009: 0,59 0 17: 
5 0.5 2.0 5.0 :6.0° 
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The erosion resistance corresponded to Palatnik's criterion (Ref.4: Palatnik, LS.) 
"Doklady AN SSSR", t , 89, 1953, pee Ref'.5: Zingerman, A.S.,° Fizika metallov 


i metallovedeniye, tt. V, 1957, str.58)3 


fT -... X 2 - 
=c y Tt! E : ; 7 ij ‘ 
where c is heat capacity, 7 ~ density; A - heat conduction; T, - reduced melt-. 
ing temperature (taking into account the latent fusion heat). Bea had 5~30 times - 
bigher erosion resistance than metals. Five times more metal was. removed in the | 
work eres by using inverse polarity (workpiece for cathode, tool-electrode for : 
ancde) than with direct, and cathode wear was practically absent when single ‘pulses 
were used. Transfer of metal from the workpiece was by splatter with droplets | 
muck less than 1 micron in size. iluminum was not transferred to the graphitized 
cathode, and copper and steel only slightly, but the transfer of copper and gteel 
to the anode was intense. No carbon was transferred from the elegtrode to the 
workpiece. This is due to the vaporous state of graphite during the electric dis- 
charges. The combinations of anode-graphitized material, and steel~cathode are 
zood, for metal strengthens the electrode but does not absorb carbon, A fresh car~ 
bon layer liberated from oil continually restored the electrade surface. It was | 
examined (by L.S. Palatnik) by X-ray analysis and found to be crystalline graphite, 
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Wear of graphitized tool-electrodes eeeres 7 D040, 112 


No graphite layer formed when the o1l was replaced by dnorganic fluid. 


= 0.33 + 10-10(7.4100)3 mieron/millisecond, 
where T is the electrode temperature (in °C) in the work zone, 
from oil particularly intensely in an arc, and 4 times faster. on 
on the anode (0,33 micron/millisecond on the anode). The layer fills the gap: 
rapidly and causes a short circuit, The mechanical strength: and Porosity affected 
wear - 8 times lower mechanical strength was accompanied by 21 times mo : 
wear. Conclusions: Two opposite Processes are acting in electrospark machining 
with EEG - disintegration and restoration. The restored layer is several microns - 
deep and has much higher mechanical strength and erosion resistance than the base 
material. The rate of disintegration and restoration depends on the: power ,dura- 
tion and duty factor reciprocal of the pulses, the worked surface area and depth: 
of removed metal, pressure on pumped fluid, and other factors, Electrode wear: can 
vary between 0.1 and 2.5%. When the combination of operation factors is corratt, . 
wear of EEG electrode tools on steel ig between'0.3 and 0.8%, In some cases it is 


even possible that the rate of restoration is higher than that of disintegration. 
There are 4 tables and 6 Soviet-bloc references, 
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AUTHORS - rz, Mitiwmtate. 6nd Kaplan, 0.A 
TITLE: Discharge Voltage of a Short Pulsed Are 


PERLODICAL; lzvestiya Vysshikh uchebnykh zavedeniy, Fizika, 
1960, No.6, pp,165-166 © 


TEXT: The aim of the Present work was to i 
of electrode material and the medium between 
Magnitude of the discharge voltage. 


these experiments and the method employed were dascribid by 


nvéestigate the effect 
the @lectrades on the - 


to 4am, One: 
énd of the rod was hemispherival | The electrodes: worg polished 
to “Class 13 purity? A constant gap of 8 u was’ maintained 


between the electrodes . Two groups of experiments ware carried 


out. In the first group, the effect of the medium wad 
investigated, In thase experiments brass or steel elnctrodes 
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Discharge Voltage of a Short Pulsed Arc_ 


were employed and the plane electrode was always iat a. positive — 
potential. In the second group of experiments, “a study was 
made of the effect of the material of the electrodes. In these 
experiments ordinary solar oll was used as the mediuc between 
the electrodes . Four series of experiments ware carried out iin: 
this group In the farst two of these the plane electrode was 
made of brass and was kept positi:e in the first series and negative ; 
in the second, In the third and fourth series al experiments, 
the plane electrode was made of steel and was aluo either at a> 
positive or a negative potential. In these experiments the rod 
electrode was of various materials, namely steel; aluminium, = | 
copper, brass or molybdenum. Only the voltags dscillograms a 
were taken since it was established earlier that neither the || 
material of the elsctrodes nor the medium between thein have any 
effect on the form of the current curve or its amplitude. The 
current oscillogram had the following form: the current rose to 
& maximum of 1920 amps in 300» sec and its valua was 7% of the 
amplitude walue in 500, sec. The valtage cacPiieerals obi ines 
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. with brass electrodes and water, castor oil, glycerine; transformer 
oil, liquid glass, water solution of borax and boric acid, 
kerosene and air as the media did not differ from each other | 
either in form or in magnitude, The same result was obtained - 
with steel electrodes and the above media, Thus the magnituds 
of the discharge voltage and the energy dissipated in the 
discharge channel are independent of the nature of the medium in 
which the discharge takes place, With given annde material, it 
Was found that the form and the magnitude of the discharge 
voltage are strongly dapendent on the cathode material, Thus, 
for example, with a steel cathode the voltage is 1,5 to 1,8 times - 
greater than that with a brass cathode. With given ‘eathode | 
material, the oscillograms are not very different from each other - 
whatever. the anode material, ‘The general conclusion, is, 
therefore, that the discharge voltage of a short pulsed arc is 
very dependent on the cathode material and to a nuch Lliesser 


extent on the anode material, The medium betwepn the 
electrodes has no effect on the form and anenceuee of the 
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discharge voltage and this aliggests that the discharge. takes 
Place in the vapours of the wLlectrode materials, and mostly in. 


the vapour of the cathode material, ‘There are 2 figures and 
l Soviet reference, : a 


ASSOCIATION: Leningradskiy institut k inoinzheneroy 
(Leningrad Institute of Motion Pictur 


) Engineering) 
SUBMITTED; October 21, 1959 : 
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ZINGERMAN, Aleksandr Solomonovich, kand. tekhn nauk, dotsent . 
Thermal theories on the electric erosion of notals. Izve 
vys.ucheb.save; elektromekh, 3 no.5:87-98 '60. 

a (MIA 1327) 
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Morphology and some tectonic chardcteristics of the Hikashevichi- 
Zhitkovichi horst in the crystalline basement of. White Russia. 
, Dole. AN BSSR 6 100422436246 Ap: "624 (KIRA eH) 


1. Institut geologicheakikh nank AN BSSR i lunitnbéakag at 
geologopoiskovaya partiya Belglavgeologii. Predstavleno akadend ion 
AN BSSR G.V.Bogomolovym.e 

(Mikashevichi region—Geology, Structural) 

(Zhitkovichi se ees Structural) 
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123-227 ‘61, (MERA 15:2) 
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GINGERMAN , Le Sez FETROSYAN, Wes PRONIN, V.I. 
Coronary attoriograply’ in: aretinental and clinical ieaotice. 7 
Grud.khir. 4 no.6s4]=45 N-D'€2. (MIRA 116310) 


1. Iz otdeleniya khirurgid sosudov (zav. = doktor nediteinslikh |» ie 
nauk Yu. Ye.Beregov) i rentgenovakogo otdaleniyn (zav. - dotsent. 
M.A.Ivanitskaya) Instituta serdechno~sosudistoy. khirurgif . 
(dir. prof. S.A.Kolesnikov, nauchnyy rukovoditel.! - akidemik | 
A.N.Bakulev).AMN SSSR. Adres avtorov: Moskva, V-49, leninskiy | 
prospekt d.8, Institut serdechno~sosudistoy sr AMN SSSR. 
(ANG TOCARD TOGRAPEE) ie 
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Trangcuteneous. selectivo angiography by the geldinger tech. 
nique in the diagnosis of cardiovascular diseases. . Vest. khir. 
90 n0.2257-63 FI63. ~ (MIRA 1627) 


1. Iz rentgenovakogo stileilys (iaiten dotse t b Mik, Twaisitekaye) ” : 
4 ctdeleniya khirurgii sosudov (sav. - doktor mad. nauk Yus¥e. 
Berozov) Institute serdechno~sosudistoy khirirgid (dir. = prof. 
§.A.Kolesnikov, nauchnyy rukovoditel' — akedemik A.N.Balulev) | 
AMN SSSR, Adres avtorov: Moskva, Leninskiy pri, d.8, Institut 
serdechno~gosudistoy khiaipr 44 AMN SSSR, - ‘ix 
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Changes in the electrosncephalography in coronarogreshy 
Kardiologiia 10.01.169~72 "64. (MIRA 17:10) 


1. Laboratoriya funktsJonal,'noy diagnostiki (2ay.~ kand. med. 
nauk G,G. Gel'shteyn) 1 rentgenovakoye otdeleniye (aa7,- dotsent 
M.A. Ivanitskaya) Inatituta serdechno-sosudistoy khiruwrgit = 
(dir.= prof. S.A. Kolesnikov, nauchnyy rukovoditel'» alademik 
M,N, Bakuley) AMN SSSR, Moskva, 
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BEREZOV, Yu.Ye., prof.; PETROSYAN, Yu.S.; ZINGERMAN, L.S, 
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Coronary arterLography ag 4 method of preoperative disgnosis of 

chronic coronary insufficiency. Khirurgiia 40 no.1: 14b-51 Ja bd. 

. (MIRA 17:11) 
1. Otdeleniye khirurgii sosudav (sav. - prof. Yu. Yes. Heresov) 1. 
rentgonovskoye otdeleriys (zav. ~ doktor med. nauk M.A, Ivanitakaya) 
Instituta serdechno-sosudistoy khirurgii (dir. ~ prof. S.A. Kelesni- 
kov, nauchnyy rukovoditel! akademik A.N. Bakuley) AMN SSSR, Moskva, . 
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Coronary endarteriectony in chronic coronary insufficiency 
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“TOPIC TAGS gyromagnetic ratio, proton ‘eyremsgaatac ratio, gyronag~ be ae Bo 
“netic ratio measurement, nickel sulfate | solution = a a. — | 


n: ABSTRACT Apparatus consisting of an rab eeemnenek s- wilh someious cae 
m™ ‘magnetic field stabilized by proton magnetic resonance, & weter for jo: 
ay the measurement of the distribution of the magnetic: ‘field, a magnetic. 
‘| palance, and apparatus for measuring the current inthe coll of the ae 
i balance have been developed at KhGIMIP. It is claimed that. the pro~ ‘.-... 
| | cedure and the apparatus are. batter than in similar equipment develop= .— § 
ed by the National Bureau of Standards and the Physicotechnical In- 
“ stitute of West Germany, and that the error analysis is more compre~ |... 
‘ hensive. The apparatus was used to determine the proton eyromeenn te 
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ratio in an aqueous solution of N450,..71,0 (conceatie|$on! 4. 1 al 
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Several series of measurements were made at. two valudd of! magnetic 4 
iductions (approximately 0.24 Wb/m? at fp ~ 10 Mos and approximately 


47 Wo/m, £5 « 20 Nes) yielded for e proton gyromagnetic ratio | 
ithout the diamagnetic correction) a. value ¥ = 2.67505 x 10° es 
i(W,/m@)7+ see"?, with a maximum error of + 0.00005 x, 10° (vo/a®)"2 


‘Stsee7+, ‘The coils of the magnetic ietande.s ‘and. the pole pieces of. the: 
. [electromagnetic balance and the pole pieces of the electromagnetid | hess 
“jwere made by A. A. Vetvinskiy, the coil dimensions ware measured by: 
i Z Dy#bskiy and E. P. Yanushievich. M.S. Lizogub and:Ye. G0 
a Verbenko participated in the development of the magnétic balance and © 
\Ye." Ye. Bogaty*rev and Ya. A. -2il'bershteyn. participated: in tha, prd-. 
iparation of the experimental electronic. epRene ele: beet art. ha |. 
'8 figures, 10 formulas, and 7 tables. — : 
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‘ABSTRACT: A daseviotion is given of an /IMP- -3-type NMR tie nein: miétar 
intended for use both as an instrument for checking other NMR meters and as a s 
high-accuracy operating instrument, Measurement limits are within 40--128 ka/m wi 
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